A temporary increase in transpiration following an interruption of the vascular supply to the leaf under measurement has been observed in a number of plants (1, 2, 3, 6, 7, 9) . The explanation given for this phenomenon is that originally formulated by Iwanoff (8) . He proposed that the sudden release of tension in the vascular elements caused a sudden temporary increase in the availability of water to the leaf, resulting in a further stomatal opening and consequent increase in transpiration. Allerup (2) has indeed demonstrated a temporary increase in stomatal opening in decapitated barley seedlings corresponding to the increase in transpiration.
A temporary increase in transpiration following an interruption of the vascular supply to the leaf under measurement has been observed in a number of plants (1, 2, 3, 6, 7, 9) . The explanation given for this phenomenon is that originally formulated by Iwanoff (8) . He proposed that the sudden release of tension in the vascular elements caused a sudden temporary increase in the availability of water to the leaf, resulting in a further stomatal opening and consequent increase in transpiration. Allerup (2) has indeed demonstrated a temporary increase in stomatal opening in decapitated barley seedlings corresponding to the increase in transpiration.
The following study was undertaken to determine if this phenomenon occurs in the banana, and if so to determine if it also reflects itself in the photosynthetic activity of the leaf. If the banana behaves in this manner, it would necessitate a certain amount of caution in interpreting data from photosynthesis and transpiration experiments involving excised portions of banana leaves.
MATERIALS & METHODS
The banana plants used in this study were of two varieties: Musa acuminata L. var. Hort. Gros Michel and var. Hort. Dwarf Cavendish. The Gros Michel plants were grown from rhizome seed pieces (button seeds) in 9 inch pots. These plants were about 50 cm tall (from soil line to leaf crotch) and about four months old when used; they had a pseudostem diameter of 3 cm, measured 5 cm above the soil line. In the experiments involving root cutting, 4 month old Gros Michel plants, grown in aerated Hoagland's solution, were used. These were 70 cm tall and had a pseudostem diameter of 5.5 cm. The Dwarf Cavendish plants used in some of the experiments were essentially mature plants rooted in soil in 12 inch pots. They were about 110 cm tall (from soil line to leaf crotch) and had a pseudostem diameter of approximately 13 cm.
Measurements of photosynthesis and transpiration were carried out essentially as before (5) . The humidity of an air stream, containing 300 ppm C02, was adjusted to a dew point of 10 C by passing it through a series of three bubbling towers containing 1 Received March 6, 1961. sulfuric acid with a specific gravity of 1.435. At 30 C this corresponds to a relative humidity of 29 %.
The air stream was passed through a flow meter to the leaf chamber and thence to a lithium chloride type hygrometer, a concentrated sulfuric acid drying tower, and an infrared CO2 analyzer. The only other deviation from the previously described arrangement of the apparatus (5) was that the leaf chamber was equipped with a molded silicone rubber edge (Dow's Silastic RTV 501). This permitted the leaf chamber to be clamped in place rather than fastened with modeling clay. 
577
upper leaf chamber and were varied between 2,400 and 2,700 ft-c.
Flow rates of 1 liter/min were used. These were calculated to give a wind velocity of 0.04 miles per hour over the leaf surface.
The plants were kept in the dark for at least 30 minutes after attaching the leaf chambers. During the first 15 minutes the CO2 and water vapor content of the air stream were measured before the air stream entered the leaf chamber. During the next 15 minutes the composition of the air stream was determined after it had passed through the leaf chamber in darkness. All measurements were made on the lower leaf surface because this is where most of the activity occurs (5) . The exhausted air from the CO2 analyzer was, however, passed through the upper leaf surface chamber to prevent any accumulation of gasses over this surface.
After 30 minutes of darkness, the lights were turned on (time 0), and photosynthesis, transpiration, and leaf temperature determined until reasonably level plateaus were reached. This required about one hour. The vascular supply to the experimental leaf was then interrupted by cutting either on the blade, the petiole, at the base of the pseudostem, or at the level of the roots (fig 1) . Measurements were continued until the rates of photosynthesis and transpiration reached new constant levels, usually zero.
Finally, the CO, and water vapor contents of the incoming air stream were again measured for 15 minutes.
RESULTS
Photosynthesis and transpiration curves of young potted Gros Michel plants (fig 2) show the 15 to 25 minute lag period between the onset of illumination (time 0) and the onset of any appreciable photosynthetic and transpirational activity, as reported earlier (5) . At time 60, the vascular supply to the leaf was cut either on the blade, the petiole, or (fig 2) young Gros Michel plants in figure 2 . At time 60, the vascular supply was cut on the blade, on the petiole, or at the base of the pseudostem. When the cut was located on the blade the results were much the same as in figure 2 except that a slight secondary stimulation occurred before the rates approached zero. When the petiole was cut, the resulting stimulation of photosynthesis and transpiration was more prolonged; then the rates fell off much more slowly. When the vascular interruption was located at the base of the pseudostem, the rates of photosynthesis and transpiration showed periodic fluctuations of rather uniform frequency for about four hours, after which they gradually approached zero. In all three experiments the temperatures at the lower leaf surface reflected transpiration rates rather closely.
Data reported so far have shown that cutting the vascular system between the experimental leaf area and the water supply while active transpiration is occurring causes a stimulation of both transpiration and photosynthesis. The following experiment was performed to determine if cutting the vascular system without interrupting the water supply to the experimental leaf area would have any effect, and to see if interrupting the vasctular supply in the absence of active transpiration, that is, during the lag phase, would initiate such activity. In one instance the cut was (fig 4) . In this case the vascular supply to the experimental area of the leaf was not interrtupted and there was no stimulation of photosynthesis and transpiration. When the vascular supply was interrupted at time 0 (fig 5) , this did not interfere with the characteristic lag phase which lasted about 20 minutes. After this the rates of photosynthesis and transpiration rose steeply and then fell abruptly to near zero.
DISCUSSION
The temporary stimulation of transpiration which has been shown to occur in banana leaves whenever the vascular system is severed between the point of measurement on the leaf blade and the point of water supply in the root, is similar to that reported in Tamarix and Eucalyptus by Decker (6) . This phenomenon has also been observed in barley (2), wheat (1, 9) , tomato, citrus and Thunbergia (3), and in corn (7) . When in this study, the cut was placed on the blade above the point of measurement, there was no stimulation of transpiration.
The fact that not only transpiration but also CO2 uptake is stimulated when the vascular supply to the leaf is interrupted, is apparently unreported from other plants. This observation, however, agrees fully with previously published results (5) indicating that in the banana leaf both apparent photosynthesis and transpiration are closely dependent upon stomatal opening. Twanoff's (8) explanation of the transpirational stimulation appears to be equally applicable to the stirnulation of photosynthesis here observed. If a further opening of the stomates can increase the rate of diffusion of water vapor out of the leaf, it should also increase the rate of diffusion of CO, into the leaf.
The repeated periodic stimulations observed in mature banana plants (fig 3) The data of figure 5 indicate that the characteristic lag period is not caused by a lack of available water. In a previous paper (5) this lag period was tentatively proposed to be due to a buildup of a high concentration of carbon dioxide in the intercellular spaces of the leaf during darkness. The present results do not conflict with this proposal.
The leaf temperature fluctuations here reported are a logical result of the observed fluctuations in transpiration rates. These temperature measurements were made primarily to define more accurately the environmental conditions within the leaf chambers. Because of the characteristic lag phase, the temperature curves here shown demonstrate the cooling effect of transpiration more directly than do comparisons of leaf temperatures in normal and vaseline coated leaves (4).
SUM MARY
Interrupting the vascular supply to young intact banana leaves caused a temporary increase in the rates of both apparent photosynthesis and transpiration, and a temporary decrease in leaf temperature.
In young plants these phenomena were temporary, but in more mature plants having thick succulent pseudostems, these stimulations persisted for increasing lengths of time as more succulent tissue was included between the poinit of interruption and the leaf under measurement.
When the vascular systemii of the leaf was cut at a point above the point of measurement, the rates of apparent photosynthesis and transpiration were not affected.
The lag period between the onset of illumination and the beginning of stomatal transpiration and photosynthesis was not influenced by interrupting the vascular supply at the onset of illumination.
Throughout the experiments, the curves representing the time courses of apparent photosynthesis and transpiration resembled each other closely.
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